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This growth can be place in Al,O,
and sealed in silica. Temperature
profile is:
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A ternary growth out of an
eutectic: RCu,Ge, <=

-
e &

CensCugg75Geg 475 18 placed in an Al,O; crucible.,
sealed in a quartz ampule and heated to 1190°C.
The ampule is cooled to 825°C over 200 h and then
the excess liquid is decanted. The resulting crystal



Terms

* Congruent

— When one phase changes directly into another
phase without any alteration in composition
during the transformation, the phase change is
said to be congruent

* Component

— Any intermediate phase which behaves
congruently in all transformations to which it is
subject mab be regarded as a component
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Isoplethal Analysis 167
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Figure 5.6. Cooling Path for Liquid of Compaosition X

with one of the lower surfaces of the primary crystallization space of C (point 6).
The vertical section C-5 is shown in Figure 5.7 and aids in the understanding of
the crystallization path and the isoplethal analysis. Further cooling now places
the composition into the region of binary crystallization, C+A+Liquid. At tem-
perature T the compaosition of the melt is given by the point at 7', and the
crystalline portion of the sample is composed of A and C (point 7",

As the sample is cooled toward the ternary eutectic temperature E, the
liquid composition moves along the boundary line (in the direction of decreasing
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Dividing a ternary phase diagram

* When a congrently melting intermediate phase
occurs in a ternary system, it sometimes happens
that this phase forms a quasi-binary system with one
of the other components.

* Asingle quasi-binary section divides ternary into two
parts, two quasi-binary section divides ternary into
three parts

 maximum number of quasi-binary sections is equal
to the number of congruently melting phases
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Ternary Phase Diagram
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B-Fe-Nd. Isothermal section at
900°C
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Fig. 3. B-Fe-Nd. Isothermal section
at 1000°C -
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B-Fe-Nd. Fe rich part of the temperature - composition
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* o1 NdFeyB PG a = 8804 [19845ho]
P45/ mnm o= 12205 Ry = 0.066 (all reflections);
Nd;Fe 4B called **Nd;Fe o B by [1979Cha]
frue syrmmetry structure below T = 588 K [1996Wol,
monochnwe Cm 19960bb, 2001Wol |
for dependency of lattice parameters as
7). 10 =T = 1000 K see [2005Yan ]
* 12, Ndy 1 FeqBy tP162+18e a=711.7 [198601v] Re = 0.081
Feen ¢ = 3507 Cpa'Cpg = 1 + 5= 10/9;
RE|.,:FL‘.-154 Cpa= 339.?, Cna = 350.2
meommensurate labelled “NdaFesBg™ by [19845ag] ]
* 7. NdsFeaBg hR3Y a = 5464 [1997Yar]
Rim c=2417 Nd;  Fel, Be:
PrsCo:Bg called “Nd;FeBs” by [1979Cha]
* 14 NdFea B,y cl224 a=1419 [1986DeM]
metastable 34 from rapidly quenched alloys;
= 750°C MNd;FeasB labelled *NdgFeq7B 7" [1994Gu]
*Ts cll146-1567 a= 12377 [ 1988 AL
My aFegsaBy” fm3im or from rapidly quenched alloys
metastable subgroups
= T00°C MNdy 4Feg 4By
ype
* 75 NdFe :Bg hP57 a = 960.5 [1986Bus], 1986Bus? |
metastable Rim c=759 from rapudly quenched alloys
= 750°C SriNgaBe
* 7o, Nd, FeyB cl? a = 6014 0 =<x=<1[1993Kha]
metastable Superstructure of  la = 2a,) from rapidly quenched alloys
= T50°C W type NdIFe20B
* 7y NdaFesBs cl? a = 1240 0 =<x=<1[1993Kha]
metastable Superstructure of  la = 4a,) from rapidly quenched alloys
= T50°C W type
* Ty tetragonal a=615.1 decomposition product of 77 or Ty on
metastable 7 ¢ =675 heating above 1000 K [1993Kha]




Invariant points

Reaction T[] Type Phase Composition (at.%)
B Fe Nd
L+ NdBg + NdBy = FeB 1628 Py L 5176 0.50
NdB, 0.00 14.28 - -
NdB, 0.00 20.00
FeB 50.00 0.00
{continued )
2 B-Fe-Nd
Reaction T[*C] Type
Reaction T*C] Type Phase Composition (at.%o)
L + NdB, = FeB + NdB,, 1533 U, B Fe Nd
T 5.89 82.35 11.76
(yFe) 0.00 100.00 0.00
LeT7 +7+FeB 1095 E; L 20.00 72.00 8.00
L = NdBg; + (BB) + FeB 1509 oy ™ 589 82.35 11.76
T2 20.94 20.94 5812
FeB 3333 66.67 0.00
FesB + 1, = (yFe) + T2 081 Us FeB 3133 66.67 0.00
1+NdB, = 7, 1411 Pa T 5.89 82.35 11.76
(yFe) 0.00 100.00 0.00
T2 20.94 20.94 5812
L+ FeB = NdB, + FeuB 1388 Us (yFe) + NdaFeyp + 7, = (oFe) 934 P, (yFe) 0.00 100.00 0.00
Nd,Fe,, 0.00 89.47 10.53
(cFe) 0.00 100,00 0.00
T 589 8135 11.76
. . o (yFe)+ 7y = (aFe) + T2 622 Uy (yFe) 0.00 100.00 0.00
L+ NdBy = FeB + 1, 375 Us T. 5.80 82.35 11.76
(cFe) 0.00 100.00 0.00
T 20.94 20.94
(yFe) + T3 = (aFe) + FesB 921 Uy (yFe) 0.00 100,00 0.00
L+ NdB, + NdaBs = 73 237 P s 20,94 20.94 58.12
(cFe) 0.00
FesB 3333 B-Fe-Nd 3
L+ NdaBs = 75 + (BNd) 804 Us L 1.00
L+ NdBy= 72+ 73 1192 Us :\d:B‘ “I\Tr: Reaction T[°C] Type Phase Composition (at.
(RNd) 0.00 B Fe Nd
(ENd) = L+ 75 + (eNd) 854 D, (BNd) 0.00 L+ 7= (aNd)+ 7y 685 U L 1.00 23.00 T6.00
L ? ) ) - 2094 20.94 58.12
[ +iyFe) =7 1180 z _ T2 2 20. 58.12
k " b = 46.16 (aNd) 0.00 0.00 100.00
(aNd) 0.00 T 5.80 8235 11.76
(BNd) + Nd;Bs = (aNd) + 73 854 Dy (BNd) 0.00 e i . Ny - -
L+ (yFe) = T, + NdaFe, 1130 Us NdsBs 7143 &= Tt NdsFerr +(aNd) ¢la Es L [j:fj I‘I‘EU
(aMNd) 0.00 "\'d Fe [‘]'Em - f‘
T3 46.16 sbheyy 1 2273
(oeNd) 0.00 100.00 0.00
L + NdsFey7 = NdsFeyr + 7 768 L 0.60
le T +7, 1115 e Nd,Fe; 0.00
NdsFe,r 0.00
- 5.89
1= Fe,B + 1, 1110 & L+ 7= (aNd)+ 12 T02 Un L 1.00
- : T3 46.16
(ceNd) 0.00
T2 20.94
L = Fe,B + 7y + (yFe) 103 E;

(continued )
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On the Reaction Scheme and Liquidus Surface
in the Ternary System Al-Fe-Si

NATALIYA KRENDELSBERGER, FRANZ WEITZER, and JULIUS C. SCHUSTER

METALLURGIHCAL AND MATERIALS TRAMSACTIONS A

Fig. 2—Isothermal section for 5350 °C (note: phase boundarnes
shown are schematic only).
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Table 1. Ternary Phases: Compositions, Crystal Structures, and Alternate Labels Used Previously

Phase Composition Reference Crystal Structure Data
o] Al s g5 Fesgs ans Sigs as 6 confirming Refs. 4, 5, 18, and 19
Al:FesSis 20 P-1, aPl6 a = 0.4651(2) nm, « 101.38(2) deg

b= 0.6326(2) nm, f = 105.92(2) deg
. ) ¢o= 0.7499(3) nm, y 101.24(2) deg
other names found in the literature: Al;FesSi., K1.F1 DEF21 2181

Ta J\ls;_g £5.3 l"'e|g_5 305 Si.|5_'\ 356 0 cnnﬁrming Ref's. f,g', ]ﬂ, ]ﬂ, ]';', and 22

AlsFeSi g e IC® a = 1.78(1) nm
b= 1.025(5) nm, § = 132 dep
e = 0.89(5) nm

other names found in the literature: 557 a5, 1W 5, 092230 i 1521 0 ) Fe g, 19

3 Alsy s Feass 0qs Shgsans 6 confirming Ref. 4
Al FeSi 24 Crumna, 0C128 a = 0.7995(2) nm
b= 1.5162(6) nm
. " ]1.522]['6]] nm
other names found in the literature: :,[3] Al FegSis, K;,["] G,[s”'] 13,[—] Algl-'eSSis,m 1-',["] 133[‘3
T4 )\quls 54 l*'e|5.5 14.5 Slms I8 6 cnnﬁrmin_g Refs. 4, 5, and 25
AlsFeSia 26 Tdfmcm, 124, GaPds a = 0.607 nm
¢ = 0.950 m
other names found in the literature: .5,[3'?' 10,23] Kd,[dl 1',['3] A,[S':'] ;\131-'65'13,[3'35] Al:_?l-'eSig_x[”]
5 Alsg 72 Fejg a5 Sijgaas 6 confirming Refs. 5, 12, 18, 19, 22, and 28
Alp sFeaSi 249 P mne, hP(244-7.4) a = 1.2404(1) nm
¢ = 2.6234(2) nm
other names found in the literature: .51 K 5B 5, 01152291 5, 101 6g 5201 A Lo FesSis P71 AL Fe.Silt 840
5 Alsas s15 Ferssaas Siizas 6 confirming Ref's. 5, 12, 18, 19, 22, 28, 31, and 32
AlysFeSi 33 C2e, mC52 a = 2.0813(6) nm

b= 0L61753) nm, f = 90.42(3) deg
. . ¢ = 0.6161{3) nm
other names found in the literature: X,['-‘] Kd,M H,[?'m'l L1227 L,[s"” Algl*'égSi:,m Ald}'eSi“a]

7 Alsas gz Feazsoas Sims ass 6 confirming Refs. 4, 5, 18, and 34
AlsFesSis 34 P2y /n, mP6d a = 0.717%2) nm
b o= 0.8354(2) nm, § = 93.80(2) deg
e 1.4455(4) nm
other names found in the literature: 217 K3 6,1 B AlFe S, 7Y 0P AlFe Si;, of™)

18 Alza1ass Fesrasne Simsas o or AlssFessSisg™ or AluFessSiag™™
Al:Fe;Siy 20 Crcm, (48 a = 0.3669%2) nm
b= 1.2385(7) nm
e 1.0147(5) nm
other names found in the literature: CF21 BT

Tio Alsy sa Feas as Shizas 6 ar AlggFeasSiis® or Alsy g3Feas 298i3 14"
this work hexagonal a = 1.53518(2) nm
e = 0.7297(1) nm
other names found in the literature; F5 125,27 AlFe 280, ¢ ©. P AloFe, 549

mn Alss gas Feas as Slas i 6
AlsFe -S1 16 P e, hF28, CoaAls a = 0.750%(3) nm
¢ = 0.7594(3) nm
other names found in the literature: :,[3‘1 F (high-temp. mndiﬁcatinn]-,[sl Alsl—'eJSi[“]
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Heat Flow

ErRh,B, synthesis
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